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A method of making semiconductor laser diode having i-type ridge is 
provided to reduce current drift and resistance and obtain a high power, 
by forming a ridge of an "I" shape so that an upper width is widened and 
a lower width becomes narrow. An n-type buffer layer of GaAs, an active 
layer of AlGaAs, the first p-type clad layer of AlGaAs, an etch stop 
layer of GaAs, the second p-type clad layer of AlGaAs, and the first 
p-type cap layer are formed on an n-type substrate of GaAs. A SiN mask 
formed on the first p-type cap layer. An upper part of a ridge is 
formed by performing a dry etch process, so that the first p-type cap 
layer is entirely etched and a part of the second p-type cap layer 
remains. The remaining clad layer is firstly etched using a corrosive 
soln. consisting of HF, H202 and ethylene glycol, secondly etched using 
a corrosive soln. consisting of H2S04, H202 , and ethylene glycol, and 
thirdly etched using a corrosive soln. consisting of HF, H202 and 



is 
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ethylene glycol. The first n-type current blocking layer is formed 
from an upper surface of an exposed etch stop layer to a predetd. height 
of the ridge. The second n-type current blocking layer is formed on 
an upper surface of the first n-type current blocking layer so that an 
upper surface of the ridge is exposed. After removing the SiN mask, a 
f inal etch pro cess is performed using a corrosive soln. consisti ng of 
NH 40H, H202 and ethylene glycol . The second p-type cap layer is form ed on 
t he ridge and the second n-type current blocking lay er, and p-type 
and n-type metal electrodes are formed on a upper side of the second 
p-type cap layer and a lower side of the n-type substrate, resp. 
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BASIC-ABSTRACT: 

NOVELTY - Making semiconductor laser diode having an i-type ridge is provided to reduce the 
current drift and resistance and obtain high power, by forming a ridge of an I shape so that an 
upper width is widened and a lower width becomes narrow. 

DETAILED DESCRIPTION - An n-type buffer layer of GaAs, an active layer of AIGaAs, the 
first p-type clad layer of AIGaAs, an etch stop layer (61 ) of GaAs, the second p-type clad layer 
(63) of AIGaAs, and the first p-type cap layer (64) are formed on an n-type substrate of GaAs. 
A SiN mask is formed on the first p-type cap layer. An upper part of a ridge (65) is formed by 
performing a dry etch process, so that the first p-type cap layer is entirely etched and a part of 
the second p-type cap layer remains. The remaining clad layer is firstly etched using a 
corrosive solution consisting of HF, H202 and ethylene glycol, secondly etched using a 
corrosive solution consisting of H2S04, H202, and ethylene glycol, and thirdly etched using a 
corrosive solution consisting of HF, H202 and ethylene glycol. The first n-type current blocking 
layer (67) is formed from an upper surface of an exposed etch stop layer (61 ) to a 
predetermined height of the ridge. The second n-type current blocking layer (69) is formed on 
an upper surface of the first n-type current blocking layer so that an upper surface of the ridge 
is exposed. After removing the SiN mask, a final etch process is performed using a corrosive 
solution consis¥hg" oTTnTOH7H^Q 2 and e thylene glyco l. The second p-type cap layer is 
formed on the ridge and the second n-type current blocking layer, and p-type and n-type metal 
electrodes (73, 75) are formed on a upper side of the Second p-type cap layer and a lower 
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1. 

GaAs^flS] N^7l^ ^oflWEl GaAs*H3 N"^^, AlGaAsTfl 4^ N^f-eflH^, AlGaAsTfl *1)3. 

3 AlGaAsTjl ^SSI P^l^teflH^, GaAs*H3 A4*KH% AlGaAs^l Afl£5l P^2^#2fl^* ^ GaAs^fl 

3 12^-g- «*K&. ^71 PS 1*V^#3 ^ofl SiN^ial- ^«H? #31; 

Aj.71 ^AiAj^ofl =^^ ^^^71 P^2^#HflH#-i: #^:(HF)+2l- A lS)-^^(H 2 0 2 ) + o fl^^#5l 

#7fl5] o^S. 1*> ^(H 2 S0 4 ) + 2l-^-S|- i r.iT i (H 2 0 2 ) + 0 1]^^#ell-7ll ^<i|^ o.S 2^> ^14^ 

l- A i(HF)+4^^^(H 2 0 2 )+^tiffl#el€7flSl 3^} A o v 7l Bj^Sj e>^#^- ^^*>b ^Tfl; 

AJ-71 -f A°-!j2] -il^^l ^-¥-1. 2n#€ ^71 ^4W^51 Aj-^oflA^E] $7]% ±% %o] AlGaAs^l 

mi A J ^1.71 ^ 3:741 • 

A o V 7l N^l^^-W*^ A o^°fl GaAs*fl3 N^2*>«^'a* A J ?1 3 , A o V 7l A o V ^ $+3. ii#5l7)| ^ 

71 n^2^^#^i-^* 

A o v 7l SiN°>^a« ^. ^5.qoKNH 4 0H) + 4W i ri i r(H 2 0 2 )+ o fll^#^€^l£l ^^0.5. 

Ajz^Kr 37fl; 

a 0 >71 el^oj A o v,g 9} a o v 7 i n^2^^>'3-#5] ^ofl GaAs741 P^2^#* ^^lflfc 

4 v 7l P^2^*2] A o v, a ^ ^71 N^7l4g;£l arV^cHl P^ofl^^ ^ NS'fl*^^ 44 *§ A J*Hr ^lf- ^^*>fe- 
^ ^ o.S S>fe wjr£^l 5fl ©I Ai cfo] i£ ^ 
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